Differences in binding characteristics of rat and human transferrin by rat visceral yolk sac placenta.
Previous work has shown that human serum supplemented with rat transferrin can support the normal growth of cultured rat conceptuses, but that supplementation with human transferrin has no such effect. Such results strongly suggest an hypothesis of species-specificity. This potential specificity was therefore investigated by comparing uptake, binding, competition and vectorial transport of both rat and human transferrin using two well-established systems, those of 17.5 day rat visceral yolk sacs and anembryonic yolk sacs in culture. The results of these investigations show that human transferrin displays a lower rate of uptake and lower binding affinity for the rat transferrin receptor than does rat transferrin. Human transferrin competes poorly with rat transferrin for receptor occupancy unless present in 20-fold excess. Both molecules are taken up by receptor-mediated endocytosis and are processed in a similar manner. Anembryonic yolk sac experiments show that a greater proportion of intact rat transferrin is transported to the exocoelomic fluid than is intact human transferrin. Binding analyses show a difference in binding affinities of the two molecules for the rat transferrin receptor and also that human transferrin exhibits negative cooperativity in its binding. This evidence strongly supports an hypothesis of species-specificity in the binding of transferrin to the transferrin receptor in the rat visceral yolk sac.